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(54) Title: METHOD AND APPARATUS IN A COMMUNICATION NETWORK 

(57) Abstract 

Hie mobility of terminals connected to an 
IP network through a radio interface is enabled 
by assigning a tmporaiy IP address and a tem- 
porary address according to a protocol on a level 
below the IP level, such as a MAC address, to 
the mobile terminal, by which the mobile termi- 
nal may be identified for the duration of a con- 
nection, and storing said addresses in the base 
transceiver station. An apparatus, effectively 
an RNC, that will enable mobility in a packet 
switched communication network, is also dis- 
closed, comprising a table of unique addresses 
on a level lower than the IP level, that may be 
used to identify a mobile tenninal connected to 
the network temporarily for the duration of a 
connection, and means for dynamically assign- 
ing IP addresses that may be used to identify a 
mobile terminal connected to the network tem- 
porarily for the duration of a connection. 
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METHOD AND APPARATUS IN A COMMUNICATION NETWORK 



Technical Field 

The present invention relates to data communication and more specifically to the 
mobility of terminals in packet switched networks, such as Internet Protocol (IP) 
networks. 

5 

Description of Related Art 

Such networks are mainly developed for stationary terminals connected to the net- 
work by wired connections. Mobile terminals may be connected by use of base 
transceiver stations, bnt to achieve true mobility functions are required for handling 
10 i.a, roaming and handover in the netwoik. 

For example, the H.323 recommendation from the Telecommunication Standardiza- 
tion Sector of the Intemational Telecommunication Union (ITU-T) specifies termi- 
nals and equipment for multipoint teleconferencing and multimedia communication 
15 services. H323 specifies how to interworic witii existing netwoik and equipment 

The H.323 recommendation does not specify or recommend functionality, architec- 
ture, protocols etc. for including mobile terminals. 

The Mobile-IP working group of tiie Internet Engineering Task Force (EETF) is cur- 
20 rentiy working on a standard for mobile ff . The main goals of the Mobile IP stan- 
dard are: 

The system shall work within the TCP/IP protocol suite and provide Internet-wide 
mobihty. 

The system shall be transparent to higher layer protocols and allow hosts to keep 
25 their IP addresses as they migrate. 

No changes shall be required of non-mobile hosts and routers. 
It should be noted tiiat a mobile terminal in this context does not mean a mobile 
terminal having a radio interface but a fixed terminal or user that changes its point 
of a attachment fi-om one fixed network to another. 
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A solution which supports mobiUty of terminals connected to an IP network via a 
radio interface, and even handover, is disclosed in US 5, 371 738. According to this 
solution bridges are used for the connection between the mobile terminals and the IP 
network. 

The main problem with this solution is that it only works for terminals that have an 
IP address and a Media Access Control (MAC) address. IP addresses are used to 
identify terminals connected to an IP network, and may be allocated dynamically or 
permanently. MAC addresses, on the other hand, are unique to each terminal. Each 
manufacturer of data terminals has a number series from which a number is taken to 
identify each individual terminal. 

Many teraiinals, for example, mobile telephones, do not have such addresses, and 
therefore, the solution cannot be used. 

In this context, a base transceiver station may be seen as a bridge, with the mobile 
terminal on one side and the remaining network on the other. 

The use of bridges has several advantages. A bridge mterconnecting two Local Area 
Networks (LANs) learns where a particular MAC address is connected and only di- 
rects calls to terminals found on the other side of the bridge through it. A bridge is 
also msensitive to higher level protocols. It monitors all traffic on the subnetworks 
that it Unks, reading every packet, but only for the MAC layer source and destina- 
tion address. On this basis alone the bridge detemiines the subnetwork from which 
the packet is coming and to vMoh it is going. This means that a bridge can inter- 
connect networks accordmg to higher-level protocols fliat are incompatible. 

Routers are also used to interconnect LANs, but they are protocol dependent and 
work on a higher level than bridges. 
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Object of the Invention 

It is therefore the object of the present invention to improve the mobihty of termi- 
nals connected to an IP network through a radio interface. 



5 Summary of the Invention 

The object is achieved according to the invention by a method for estabUshing a 
connection to or from a mobile terminal in a packet switched communication net- 
work, said mobile terminal being connectable to said network by means of a base 
transceiver station, said method comprising the steps of 
10 assigning a temporary IP address and a temporary address according to a protocol 
on a level below the IP level, to the mobile terminal, by which the mobile teiminal 
may be identified for the duration of the connection, and storing said addresses in 
the base transceiver station; 

15 The object is also achieved according to the invention by an apparatus for use in a 
packet switched communication network, said apparatus being adapted to monitor 
connections to mobile terminals in tibie communication network, said apparatus 
comprising: 

a table of unique addresses on a level lower than the IP level, that may be used to 
20 identify a mobile tennmal connected to flie network temporarily for the duration of 
a connection; 

means for dynamically assigning IP addresses that may be used to identify a mobile 
teraiinal connected to the network temporarily for the duration of a connection. 

25 Thus, the method and apparatus according to the invention enables the dynamic al- 
location of IP addresses and lower-level addresses to a mobile terminal while such 
addresses are needed, that is, while the mobile terminal is connected to the network. 
The lower-level address may be, for example, a MAC address, as described above. 
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According to a first preferred embodiment the method according to the invention 
further comprises flie steps of 

initiating &e assignment of the IP and lower-level addresses by requesting a con- 
nection to the mobile terminal from another terminal in the network; and 
5 establishing a connection to the mobile terminal tfirough the base transceiver station, 
using the temporarily assigned IP and lower-level addresses to identify the mobile 
terminal. 

These steps are carried out when a terminal in tiie network requests a connection to 
10 the mobile terminal. 

According to a second preferred embodiment tfie method according to the invention 
further comprises the steps of 

initiating the assigmnent of the IP and lower-level addresses by requesting a con- 
15 nection from the mobile terminal to anotiier terminal in the network 

establishing a connection to the mobile terminal through the base transceiver station, 
using the temporarily assigned IP and lower-level addresses to identifyr the mobile 
terminal. 

20 These steps are carried out when a mobile terminal requests a coimection to another 
terminal in tiie network. 

The apparatus specified above may also comprise a table of IP addresses that may 
be assigned temporarily to terminals connected to tiie network, 

25 

A packet switched network is also disclosed, comprising at least one apparatus ac- 
cording to the above. The network may also comprise a node comprising a number 
of DP addresses that may be used by the apparatus according to the invention. 
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According to the iavention, the base transceiver station may be seen as a variant of a 
bridge, but only from the network side, since the mobile station which it connects to 
the network does not in itself act as a subnetwork in the way a terminal having an IP 
address and a MAC address would It therefore provides the above mentioned ad- 
vantages associated witfi bridges. 

The solution according to the invention is independent of the type of terminal and 
the radio protocol used. It can be q)phed in, for example, in GSM systems, Blue- 
tooth and DAMPS, and in any odier type of packet switched cormnunication net- 
works. 

Brief Description of the Drawings 

Figure 1 A is an overview of a data network according to the invention; 

Figure IB illustrates the situation in tiie data network shown in Figure 1 A after a 

handover has been performed according to the invention; 

Figure 2 is a flow chart of the procedure for calling a mobile terminal in a data net- 
work according to the invention; 

Figure 3 is a flow chart of the procedure of making a call from a mobile terminal ia 
a data network according to the invention. 

Figure 4 is a flow chart of the handover procedure according to the invention; 
Detailed Description of Embodiments 

Figure 1 A shows a network according to an embodiment of the invention. The net- 
work may comprise several subnetworks 1, 3 comiected to each other by means of 
routers 5. A number of stationary terminals 7, 9, 1 1 may of course be connected to 
each of the subnetworks 1, 3 in ways well known in the art. 

As common in the art, the router 5 keeps a table of IP addresses and MAC addresses 
found in each subnetwork to facilitate tiie routing between subnetworks 1,3. There- 
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fore, tiie establishment of connection between subnetworks connected by a router 
requires that both the involved terminals has both an IP address and a MAC address. 

Also, one or more mobile terminals 13, for example, mobile telephones may be 
connected. For connecting such terminals to the network, base transceiver stations 
15, 17 are used. The base transceiver stations are conneicted to the respective sub- 
network and provide radio connection to the mobile terminals. The subnetwork 1 
also comprises a Radio Network Conti-oller (RNC) 19. Generally, a mobile terminal 
is identified in a base transceiver station and an RNC by means defined by the radio 
standard used. For example, in GSM the International Mobile Subscriber Identity 
(IMSI) is used. The RNC reserves a channel for the mobile terminal when a con- 
nection is needed. The nature of the channel also depends on the standard used, for 
example, in GSM systems it will be a time slot, in FDMA systems it will be a fi:e- 
quency, etc. 

In Figures lA and IB, each base transceiver station 15, 17 is shown with two time 
slots TSl, tS2 and TS3, TS4, respectively. A connection firom the mobile terminal 
13, to the first terminal 9 in the othw subnetwork is shown, using the first time slot 
TSl in the first base transceiver station 15. 

For this to work, the mobile terminal 13 must have a MAC address and an IP ad- 
dress. According to the invention, the RNC 19 comprises a table of MAC addresses 
that may be dynamically allocated to temunals when needed. This means that a 
MAC number series must be reserved for each RNC according to the invention. The 
subnetwork also comprises a Dynamic Host Configuration Protocol (DHCP) server 
21 which, among odier thmgs, comprises a from of IP addresses that may be bor- 
rowed by the RNC for temporary allocation according to the invention. Preferably, 
the RNC 19 keeps a number of idle TP addresses that may be dynamically allocated 
to terminals when needed, to avoid Ae delay caused by requesting a new IP address 
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each time a call is made. Alternatively, the whole IP address table may be kept in 
theRNC 19. 

When needed, a MAC address and an ff address are associated with each time slot, 
5 or effectively each mobile terminal, so that it can be addressed by other terminals. 
According to the invention, the mobile terminal is not aware of its own MAC and ff 
addresses. These addresses are only used by the network to identify tiie mobile 
terminal as long as the connection lasts. 

10 The RNC 19 supervises each coimection. When the RNC detennines that the mobile 
terminal is moving out of the area covered by the base transceiver station to which it 
is currently connected and into the area covered by another base station, it orders a 
handover by informing the new base station that it should take over the connection 
to the mobile terminal 13. The RNC 19 informs the new base station about flie 

15 MAC address and IP address that have been dynamically allocated to the mobile 
tenninal 13. 

Figure IB shows the situation after the handover has been completed. The connec- 
tion from the mobile tenninal 13 to the terminal 9 in the other subnetwork 2 now 
20 only goes through the second base station 17. 

When the connection through the second base station has been established, the as- 
sociations to the MAC and IP addresses arc removed in the &st base station. Ac- 
cording to the GSM standards, the associations are kept for a period of time after the 
25 handover, so that if the handover fails, the connection can be moved back to the first 
base station. 

If a new handover is needed it is perforaied in the same way. 
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Figure 2 shows the procedure for making a call to a mobile tenninal 13 in the data 
network according to the invention. 

Step S21: An incoming call for the mobile tenninal 13 is detected by the RNC 19. 
The call may be made from a teraiinal in the same subnetwork or in 
5 another subnetwork. 

Step S22: The RNC 19 retrieves an IP address and a MAC address to be dynami- 
cally allocated to the mobile terminal 13. According to the invention the 
RNC 19 comprises a table of MAC addresses that may be used for this 
purpose. The BP addresses are usually found in the DHCP server 21. 
10 Step 823 : The RNC 19 informs Ihe BTS 15 about the MAC and IP addresses that 
have been dynamically allocated to the mobile temiinal 13 and orders 
the BTS 15 to set up a connection to the mobile tenninal 13 using these 
MAC and IP addresses to identify the mobile tenninal 13 and to estab- 
lish a connection to it on a specific time slot. 
15 Step S24: The connection is set up and data is transmitted and routed. 

Figure 3 shows the procedure for making a call from a mobile terminal 13. 
Step S3 1: The mobile terminal 13 requests a connection by signalling to the RNC 
19 via a BTS 15. 

20 Step S32: The RNC 19 allocates aa EP address and a MAC address to tiie BTS 15. 

These addresses wiU be dynamically allocated to tbe channel on which 
the mobile terminal 13 is to be connected. According to Ihe GSM stan- 
dard, this will be a different chamiel from the one used by the mobile 
terminal to signal to the RNC 19. According to other standards, die 
25 same channel may be used. 

Step S33 : The connection is established. In the connection the mobile temunal 13 

is identified by the dynamically allocated IP and MAC addresses. 
Step S34: Data is transmitted and received until the connection is ended. 
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Figure 4 is a flow chart of the handover procedure according to the invention. When 

the procedure starts, the mohile tenninal is connected to another terminal 9 in the 

network as shown in Figure lA, that is, through the &st BTS 15. 

Step S41: The mobile terminal moves into an area covered by another BTS 17. 

Step S42: The RNC 19 informs the new BTS 17 about the MAC and IP addresses 
that have been dynamically allocated to the mobile tenninal 13 and or- 
ders it to take over the commimication with the mobile tenninal 13 on a 
specific time slot TS4. 

Step S43 : The new BTS 17 estabhshes a connection to the mobile tenninal 13. 

Step S44: When the connection through the new BTS 17 has been established, the 
mobile terminal 13 signals "handover completed" to the RNC 19 
through the new BTS 17. 

Step S45: The RNC 19 orders the old BTS 15 to remove the associations to the 
MAC and IP addresses. This is the situation resulting jfrom the hando- 
ver, as shown in figure IC. 



If the tenninal moves again so that anoflier handover is needed, it is performed in 
the same way. 
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Claims 

L A method or establishing a comiection to or from a mobile terminal in a packet 
switched conmiimication network, said mobile terminal being comiectable to said 
5 network by means of a base transceiver station, characterized by the steps of 

• assigning a temporary IP address and a temporary address according to a protocol 
on a level below the IP level, to the mobile terminal, by which the mobile termi- 
nal may be identified for the duration of the connection, 

• storing said addresses in the base transceiver station; 

10 

2. A method according to claim 1, iftirther comprising the steps of 

• initiating the assignment of the IP and lower-level addresses by requesting a con- 
nection to the mobile terminal from another terminal in the network; 

• establishing a connection to the mobile tenninal through the base transceiver ste^ 
15 tion, using the temporarily assigned JP and lower-level addresses to identify the 

mobile terminal. 

3. A method according to claim 1, further comprising the steps of 

• initiating the assignment of tiie IP and lower-level addresses by requesting a con- 
20 nection from the mobile terminal to another terminal in tiie network 

• estabhshing a connection to the mobile terminal through the base transceiver sta- 
tion, using the temporarily assigned IP and lower-level addresses to identify the 
mobile terminal. 

25 4. A method according to any one of the claims 1, 2 or 3, wherein the TP and lower- 
level addresses are assigned by an RNC in tiie communication network 



30 



5. An apparatus for use in a packet switched communication network, said appara- 
tus being adapted to monitor connections to mobile terminals in the communication 
network, characterized in that it comprises 
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a table of unique addresses on a level lower than the IP level, that may be used to 
identify a mobile terminal connected to the networic temporarily for the dxiration of 
a connection; 

means for dynamically assigning IP addresses that may be used to identify a mobile 
terminal connected to the network temporarily for the duration of a connection. 

6. An apparatus according to claim 5, wherein that said table of lower-level ad- 
dresses comprises MAC addresses. 

7. A packet switched network characterized in that it comprises at least one appara- 
tus according to claim 5 or 6. 

8. A network according to claim 6, ftuther comprising an apparatus comprising a 
table of IP addresses that may be assigned temporarily to terminals coimected to the 
network. 



wo 00/36794 



PCT/SE99/02330 




SUBSTfTUTE SHEET (RULE 26) 



wo 00/36794 



PCT/SE99/02330 



2/2 






CO 


— & 




COLU 












cncc 












::suj 

















m 



cruj 



on 



QCD 
Oh- 



CD CD 

::s:oo 

UJOO 



CO 



UJ 



»— 

CO 







CJ 














CJ 












OL 










<=CUJ 


f— 




CO 


CJ 




Q_CO 


ca: 




»— *LiJ 


1 — 




CC 






1— Q 






LUQ 


8 




CDcr 


C 

< — 


CM 


ro 


m 


t/) 















1— 






cX 




— ^ 




















1— 1 






CZiLU 


o 




ZCJ 






LULU 

coq: 



m 
m 

00 



oo 



m 
id 



or 
I— 

CO 



CNJ 
00 







CJ 






MA 














CJ 






CO 




c^LU 
CO 


1 — 1 




Q-CO 
1— ILU 


OM 




CC 
H-Q 


CJ 




LUQ 


1— 1 




CDcX 



00 







LU 
(— 












O 


CO 




or 


J— 






GQ 






— ^ 










O 












2: 






1 — 1 




coo 



00 



CvJ 
LD 



CnI 
CO 



SUBSTITUTE SHEET (RULE 26) 



IM KRNA TION AL SKARCH RKFORT 



[ntcrnationai application No. 

PCT/SE 99/02330 



A. Cl.ASSIMCA! ION OF SUIJJfiCr MA I'l F-R 



IPC7: H04L 12/56 

Accnrdtng to Inlcrnaliiinal Patent Classification (IPC) or tti btith national classification and IPC 



B. nr:i.i)s sr.ARair;o 



Minimum Uocu mentation searched (cUtssiftcation system foil «» wed by classiftcatinn symbols) 

IPC7: H04L 



Hocumcnlalion Kcarchetl other than minimum ducumcntation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Hlcctronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C I)OCUM!'N*rS CONSIDHRKD TO Bf- RHLEVANT 



Category* 



Cntntioii of doctirticnU vvttti tndicatiorif where appropriate^ of the relevant paxsagcs 



Relevant to claim No. 



WO 9840990 Al (NOMADIX, LLC). 17 Sept 1998 

(17.09.98), page 7, line 33 - page 8, line 13, 
abstract 



EP 0483547 Al (INTERNATIONAL BUSINESS MACHINES 

CORPORATION). 6 May 1992 (06.05.92), column 6, 
line 50 - column 7, line 32, abstract 



WO 9748210 Al (BELL COMMUNICATIONS RESEARCH, INC.). 
18 December 1997 (18.12.97), page 5, 
line 13 - page 6, line 26 



1-8 



1-8 



1-8 



[ I I'lirllicr Uocumcnls arc listed in tlic continualion of Box C. See patent f;;mily annex 



Special calcji(»ric^ ol cited dncumcntx: 

d(tcumcnt denning the general JClalc ofLhc art which i\ not considered 
to he ot parUcuUr relevance 

criicr document hut published on or aRcr the intcmaUonal filing date 

document which may ihn)w dnuhu on priority claim(^) or which i< 
a led l<» cvlahlish the puhii cation dftlc of amilhcr dtalitin <ir other 
^caAl rcav»n (a^ ^ocificil) 

document rclcrnnj; In an orAl disxiouirc, use. cxhihiiKin «r otter 
means 

document puhlnhcil priiir to Uic intcmaUtmal filing dale hut later Cian 
the pntirUy date daimed 



IT later document published after the intcmationaJ filing date or pnnni-. 
date and not in conflict Mth the appH cation but cited to under ■stand 
the principle or theory underlying the invention 

" X" document of particular relevance: the cl aimed invention cann<il he 
conndcred novel or cannot be contidcrcd to involve an mvenlivc 
step when the document is taken alone 

" Y" dncumcnl of particular relevance: the el aimed invention cannot he 
cjmsidcrcd to involve an in vena vc cep when Uic documcr.l n 
cornhined with one or more other such docunicnts. suoh comh:n;iut»n 
being obvious to a person skilled in the art 

'A* document member of the same patent family 



Date of the actual coitipletioti of t!\e iitternnttonnl search Date of mailing of the international search report 



23 May 2000 



2 5 -05- 2000 



\ainc and mailing address of the ISA 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. -i- 40 8 666 02 86 



Authorized ofTicer 

Nabil Ayoub/cs 

Telephone No. -^ 46 8 782 25 CO 



INTKRNA nONAL SKARCH RKPOR T 

liiforniatioii on pntcnt tViinily nicmbcrs 



02/12/99 



International application No. 
PCT/SE 99/02330 



Patent document 


l^ublication 




Patent family 




Publication 


cited in search report 


date 




membcr(s) 




date 


wo 9840990 Al 


17/09/98 


AU 


6698498 


A 


29/09/98 






NO 


994418 


□ 


00/00/00 



EP 0483547 Al 06/05/92 DE 69119353 D,T 07/11/96 

JP 2516291 B 24/07/96 

JP 4227149 A 17/08/92 

US 5159592 A 27/10/92 



WO 9748210 Al 18/12/97 NONE 



l-iirn) PCIVISA/ZIO (patent family annex) (July 1992) 



